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SOURCE: Saishin Igaku (2003), 58(2), 209-21 5 
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DOCUMENT TYPE: Journal; General Review 
LANGUAGE: Japanese 

TI Genome- wide association study of bronchial asthma based on SNP 
analysis 

AB A review gives an overview of genome-wide genetic linkage study of 
bronchial asthma based on SNP anal. Development of 
establishment of database genome-wide SNP information for 
Japanese population was summarized. Current status of the SNP 
anal, and linkage anal, for identifying asthma-related genes in Japan was 
discussed. The advantage of the use of the Multiplex PCR and 
the Invader methods in collecting SNP information was 
described. 

ST review genome wide SNP genetic linkage analysis bronchial asthma 
IT Databases 

(SNP database; genome-wide assocn. study of bronchial asthma 
based on SNP anal.) 
IT Gene, animal 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 
(assocd. with bronchial asthma; genome- wide assocn. study of bronchial 
asthma based on SNP anal.) 
IT Asthma 

Genetic linkage 
Human 

(genome-wide assocn. study of bronchial asthma based on SNP 
anal.) 

IT Genetic polymorphism 
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CORPORATE SOURCE: Northwestern Univ, Robert R McCormick Sch Engn & Appl 
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LANGUAGE: English 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
AB . . . nucleotide differences at target concentrations less than 200 
fM. This sensitivity level is within the range required for analysis of 
SNPs in genomic DNA. In addition, the flow cytometry format has 
multiplexing potential, making the microsphere-based invasive 
cleavage assay attractive for high throughput genomic applications. 
STP Keywords Plus (R): SIGNAL AMPLIFICATION REACTION; 
OLIGONUCLEOTIDE PROBES; 

INVADER ASSAY; IDENTIFICATION; DNA; PLATFORM 
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AB The invention provides asym. cyanine dye compds. I, including substituted 
forms thereof, which are non- fluorescent quencher mols. The invention 
further provides reporter-quencher dye pairs, wherein the asym. cyanine 
dyes are the quenchers, polynucleotides incorporating the asym. cyanine 
dyes, and nucleic acid hybridization detection methods utilizing the 
dye-labeled polynucleotides. Nitrothiazole blue XXXIV was prepd. from 
2-methylbenzothiazole and used as a quencher dye paired with FAM or TET 
reporter dyes in Taqman assays. 
ST asym cyanine dye fluorescence quenching reagent; nucleic acid 

hybridization asym cyanine dye fluorescence quencher; nitrothiazole blue 
quencher dye Taqman assay 
IT PCR (polymerase chain reaction) 

(Taqman assay, doubly-labeled probe for; non-fluorescent 
asym. cyanine dye compds. useful for quenching reporter dyes) 
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PRIORITY APPLN. INFO.: JP 2001-25700 A 20010201 

TI High-throughput single-nucleotide polymorphism 
typing system by multiplex PCR-Invader assay 

AB A method for genotyping of single-nucleotide 

polymorphisms (SNPs) by nucleic acid amplification with 

a large no. of primers, is disclosed. Hot-start PCR, Taqman 

PCR, or invader method, may be preferably used. One of the most 

difficult issues to be solved in genome-wide assocn. studies is to reduce 

the amt. of genomic DNA required for genotyping. Currently available 

technologies require too large a quantity of genomic DNA to genotype with 

hundreds or thousands of single-nucleotide 

polymorphisms (SNPs). To overcome this problem, the 

authors combined the Invader assay with multiplex 

polymerase chain reaction (PCR), carried out in the presence of antibody 

to Taq polymerase, as well as using a novel 3 84- well card system that can 

reduce the required reaction vol. The authors amplified 100 genomic DNA 

fragments, each contg. one SNP, in a single tube, and analyzed 

each SNP with the Invader assay. This procedure 

correctly genotyped 98 of the 100 SNP loci examd. in 

PCR-amplified samples from ten individuals; the genotypes were confirmed 

by direct sequencing. The reproducibility and universality of the method 

were confinncd with two addnl. sets of 100 SNPs. Because the 

authors used 40ng of genomic DNA as a template for multiplex 

PCR, the amt. needed to assay one SNP was only 0.4 ng; 

therefore, theor., more than 200,000 SNPs could be genotyped at 

once when 100 .mu.g of genomic DNA is available. Our results indicate the 

feasibility of undertaking genome-wide assocn. studies using blood samples 



of only 5-lOmL. 
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Tl A high-tliroughput SNP typing system for genome-wide association 
studies. 

AB SNPs are useful markers for identifying genes responsible for 

and/or associated with common diseases, and for directing personalized 

medical care. Furthermore, because they are so frequent in the genome and 

can be genotyped quite easily, SNPs can serve as markers for a 

whole genome association study. However, one of the most difficult issues 

to be solved for whole-genome association studies using SNPs is 

reduction of the amount of genomic DNA for genotyping. The presently 

available technologies require too much genomic DNA to be practical. To 

overcome this problem, we combined the Invader assay with 

multiplex PCR performed in the presence of Taq polymerase antibody 

as well as a novel 384-well card system that reduces the reaction volume. 

We amplified 96 genomic DNA fragments simultaneously in a single tube, and 

analyzed each SNP using the Invader assay. Since we 

used 10-20 nanograms of genomic DNA as a template for multiplex 

PCR, the amount needed to assay one SNP was only 0.1-0.2 

nanograms. Our results strongly indicate the feasibility of undertaking 

genome-wide association studies using blood samples of only. . . 
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. ISSN: 0002-9297. 
DOCUMENT TYPE: Conference 
LANGUAGE: English 

Tl A high-tliroughput SNP typing system for genome-wide association 

studies in patients with myocardial infarction. 
IT Methods & Equipment 

Invader assay: assessment method; genotyping: 
characterization method; high-tliroughput SNP typing system: 
laboratory equipment; multiplex PCR 
IT Miscellaneous Descriptors 

genome-wide association; Meeting Abstract 
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DOCUMENT TYPE: Journal 
LANGUAGE: English 
TI Rapid multiplex single nucleotide 

polymorphism genotyping based on single base extension reactions 



and color-coded beads; 

SNP genotyping using microphore bead washing after 
polymerase chain reaction 
AB AUTHOR ABSTRACT - A Single nucleotide 

polymorphism (SNP) typing method using color-coded 
beads is promising because it is easy to use and inexpensive. However, 
the present protocols are. . . diagnostic applications because they 
need centrifugation for bead-washing. Here, we developed a simplified 
protocol without a bead-washing procedure that enables SNP 
typing of PGR amplified fragments in only 30 min. 

DERWENT ABSTRACT: SNPs are the most frequent DNA polymorphism 

found. They are expected to be diagnosis markers for a number of diseases 

and drug responses. Many SNP typing methods, including the 

TaqMan assay. Invader assay, molecular beacon, 

polymerase chain reaction and electrophoresis, mass spectrometry, 

pyro-DNA sequencing, bioluminometric assay coupled with modified primer 

extension reactions, DNA chip, and bead technology, have been developed. 

The paper looks at a rapid and simplified SNP typing method 

using single base extension reactions and color-coded beads(3 pages) 

CT SNP, GENOTYPING, SINGLE BASE EXTENSION, POLYMERASE CHAIN 
REACTION, MICROSPHERE BEAD, DNA PRIMER, FLOW CYTOMETRY 

ANALYSIS, APPL. 

DIAGNOSIS DNA AMPLIFICATION HYBRIDIZATION (22,. . . 
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FILE SEGMENT: 022 Human Genetics 

027 Biophysics, Bioengineering and Medical 
Instrumentation 
LANGUAGE: English 
SUMMARY LANGUAGE: English 
TI High-throughput SNP genotyping. 
AB Whole genome approaches using single nucleotide 
polymorphism (SNP) markers have the potential to 



transform complex disease genetics and expedite pharmacogenetics research. 
This has led to a requirement for high-throughput SNP genotyping 
platforms. Development of a successful high-throughput genotyping platform 
depends on coupling reliable assay chemistry with an appropriate detection 
system. . . only a few cents per genotype. In addition, DNA template 
requirements must be minimised such that hundreds of thousands of 
SNPs can be interrogated using a relatively small amount of 
genomic DNA. As such, it is predicted that the next generation of 
high-throughput genotyping platforms will exploit large-scale 
multiplex reactions and solid phase assay detection systems. 
Copyright .COPYRGT. 2001 John Wiley & Sons, Ltd. 
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Meeting Info.: 10th International Congress of Human 

Genetics Vienna, Austria May 15-19, 2001 International 
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DOCUMENT TYPE: Conference 
LANGUAGE: English 

TI A multiplex solution for SNP interrogation using 

fifth-dye labeled short size standard and single-lube primer extension 
reaction. 

IT . . . 

techniques, laboratory techniques; fifth-dye labeled short size 
standard extension reaction: genetic techniques, laboratory techniques; 
genotyping: genetic techniques, laboratory techniques; real-time 
Taqman PCR analysis [real-time Taqman polymerase 
chain reaction analysis]: genetic techniques, laboratory techniques; 
single-tube primer extension reaction: laboratory techniques 
IT Miscellaneous Descriptors 
SNP [single nucleotide 
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DOCUMENT TYPE: Article 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

Tl A high-throughput SNP typing system for genome-wide association 
studies. 

AB. . . for genotyping. Currently available technologies require too large a 
quantity of genomic DNA to genotype with hundreds or thousands of 
single-nucleotide polymorphisms (SNPs 

). To overcome this problem, we combined the Invader assay with 

multiplex polymerase chain reaction (PCR), carried out in the 

presence of antibody to Taq polymerase, as well as using a novel 384-wcll 

card system that can reduce the required reaction volume. We amplified 100 

genomic DNA fragments, each containing one SNP, in a single 

tube, and analyzed each SNP with the Invader assay. 

This procedure correctly genotypcd 98 of the 1 00 SNP loci 

examined in PCR-amplified samples from ten individuals; the genotypes were 

confirmed by direct sequencing. The reproducibility and universality of 

the method were confirmed with two additional sets of 100 SNPs, 

Because we used 40 ng of genomic DNA as a template for multiplex 

PCR, the amount needed to assay one SNP was only 0.4 ng; 

therefore, theoretically, more than 200,000 SNPs could be 

genotyped at once when 1 00 mug of genomic DNA is available. Our results 

indicate the feasibility of undertaking. . . 
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TITLE: High-throughput multiplex SNP 

genotyping with MALDI-TOF mass spectrometry: Practice, 
problems and promise. 

AUTHOR(S): Bray, Molly S. (1); Boerwinkle, Eric; Doris, Peter A. 

CORPORATE SOURCE: ( 1 ) Human Genetics Center, University of Texas Health 
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ISSN: 1059-7794. 

DOCUMENT TYPE: Article 

LANGUAGE: English 

SUMMARY LANGUAGE: English 

TI High-throughput multiplex SNP genotyping with 

MALDI-TOF mass spectrometry: Practice, problems and promise. 

AB Single nucleotide polymorphisms ( 

SNPs) are currently being identified and mapped at a remarkable 
pace, providing a rich genetic resource with vast potential for disease. 
. . humans. High-throughput, cost effective genotyping methods are 
essential in order to make the most advantageous and immediate use of 
these SNP data. We have incorporated the use of matrix-assisted 
laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF) 
in our laboratory as a tool. . . for differentiating genotypes based on 
the mass of the variant DNA sequence, and have utilized this method for 
production scale SNP genotyping. We have combined a 4 mul PCR 
amplification reaction using 3 ng of genomic DNA with a secondary 
enzymatic. . . analysis of mini-sequencing reactions was performed 
using a MALDI-TOF instrument (Voyager-DE, Perseptive Biosystems, 
Framingham, MA). We performed both single and multiplex PCR and 
mini-sequencing reactions, and genotyped seven different variant sites in 
a random sample of 989 individuals. Genotypes generated with MS methods 
were compared with genotypes produced using a 5' exonuclease 
fluorescence-based assay (Taqman, Applied Biosystems, Foster 
City, CA) and a gel-based genotyping protocol. Because multiple 
polymorphisms can be detected in a single reaction,. . . 
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PUB. COUNTRY: United States 

DOCUMENT TYPE: Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 

LANGUAGE: English 

FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200103 

ENTRY DATE: Entered STN: 200 1 0404 
Last Updated on STN: 20010404 
Entered Medline: 20010322 

AB . . . challenge. APPROACH: This article reviews the recent technology 
development in mutation detection and genotyping with a focus on 
genotyping of single nucleotide polymorphisms 
(SNPs). CONTENT: Novel mutations/polymorphisms are commonly 
identified by conformation-based mutation screening and direct 
high-throughput hcterozygote sequencing. With a large amount of public 
sequence information available, in silico SNP mapping has also 
emerged as a cost-efficient way for new polymorphism identification. Gel 
electrophoresis-based genotyping methods for known polymorphisms include 
PCR coupled with restriction fragment length polymorphism analysis, 
multiplex PCR, oligonucleotide ligation assay, and minisequcncing. 
Fluorescent dye-based genotyping technologies are emerging as 
high-throughput genotyping platforms, including oligonucleotide ligation 
assay, pyrosequencing, single-base extension with fluorescence detection, 
homogeneous solution hybridization such as TaqMan, and molecular 
beacon genotyping. Rolling circle amplification and Invader 
assays are able to genotype directly from genomic DNA without PCR 
amplification. DNA chip-based microarray and mass spectrometry genotyping 
technologies. . . 
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LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB. . . HFE gene-C282Y and H63D-are associated with greater than 90% of HH 
cases. We have developed a sensitive real time PGR (TaqMan) 
5'-nuclease assay for single nucleotide 
polymorphism (SNP) detection using novel DNA chemistry, 
and successfully applied this method to detect these mutations. 
Fluorogenic PGR probes, chemically modified with a minor groove binding 
agent to increase duplex stability, were used in single and 
multiplex probe closed tube formats. The probes were tested in two 
commercially available thcrmocycling fluorimeters (the Light CyclerTM and 
theABL . . 
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AB. . . challenge. Approach: This article reviews the recent technology 
development in mutation detection and genotyping with a focus on 
genotyping of single nucleotide polymorphisms 
(SNPs). Content: Novel mutations/polymorphisms are commonly 
identified by conformation-based mutation screening and direct 
high-throughput heterozygote sequencing. With a large amount of public 
sequence information available, in silico SNP mapping has also 
emerged as a cost-efficient way for new polymorphism identification. Gel 
electrophoresis-based genotyping methods for known polymorphisms include 
PGR coupled with restriction fragment length polymorphism analysis, 
multiplex PCR, oligonucleotide ligation assay, and miniscquencing. 
Fluorescent dye-based genotyping technologies are emerging as 
high-throughput genotyping platforms, including oligonucleotide ligation 
assay, pyrosequencing, single-base extension with fluorescence detection, 
homogeneous solution hybridization such as TaqMan(R), and 
molecular beacon genotyping. Rolling circle amplification and 
InvaderTM assays are able to genotype directly from genomic DNA 



without PCR amplification. DNA chip-based microarray and mass spectrometry 
genotyping technologies. . . 
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TI Suspension arrays for high throughput, multiplexed 
single nucleotide polymorphism genotyping. 

AB. . . Background: Genetic diversity can help explain disease 

susceptibility and differential drug response. The most common type of 

variant is the single nucleotide polymorphism 

(SNP). We present a low-cost, high throughput assay for 

SNP genotyping. Methods: The assay uses oligonucleotide probes 

covalently attached to fluorescently encoded microspheres. These probes 

are hybridized directly to fluorescently. . . in a standard flow 

cytometer. Results: The genotypes detennined with our assay are in good 

agreement with those detennined by TaqMan. The range of G/C 

content for oligonucleotide probes was 23.5-65% in the 17 bases 

surrounding the SNP. Further optimization of probe length and 

target concentration is shown to dramatically enhance the assay 

performance for certain SNPs. Using microspheres which have 

unique fluorescent signatures, we performed a 32-plex assay where we 

simultaneously detennined the genotypes of eight different polymorphic 

genes. Conclusions: We demonstrate, for the first time, the feasibility of 

multiplexed genotyping with suspension arrays using direct 

hybridization analyses. Our approach enables probes to be removed from or 

added to an array, enhancing flexibility over conventional chips. The 

ability to multiplex both the PCR preparation and the 

hybridization should enhance the throughput, cost, and speed of the assay. 
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TI A single-tube primer extension reaction enabling multiplex 
SNP interrogation. 

AB A variety of methods may be used to characterize and screen for 
single nucleotide polymorphisms. Analysis 
platforms include microarray scanning, real time PCR analysis ( 
Taqman) and MALDI-TOF. Additionally, electrophoresis based 
techniques include OLA analysis, dideoxy sequencing and single-nucleotide 
primer extension (e.g., SNaPshot). SNaPshot is a single-tube reaction 
designed for elucidation of individual loci within known sequence contexts 
for the purpose of SNP screening. The reaction is designed as a 
premix that contains all of the components except primers and templates. 
The completed. . . identifies one nucleotide located 3' relative to the 
primer site. Wc have reformulated our SNaPshot reagent mix to enable 
robust multiplex SNP interrogation against multiple 
templates in varying amounts. The resulting multiple products can then be 
analyzed by electrophoresis in the presence. . . 
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Tl Multiplexed genotyping assay that combines a novel labeling 
strategy with microchannel electrophoresis. 

AB Genome-wide SNP scans to support large association studies and 
specific genotyping panels used for phenotype prediction are both 
requirements of new teclinologies. . . to comprehensively address 
emerging genotyping demands. By combining ACLARA's proprietary probe 
labeling strategy with existing, robust genotyping biochemistries such as 
TaqMan>TM we have designed a flexible, multiplexed assay 
format for analyzing nucleic acids in abroad spectrum of genomics needs. 
Genotyping applications using this assay format are. . . This assay 
configuration is uniquely characterized by its modular composition. Sets 
of electrophoretic mobility tags (e-TagsTM) "code" specific probes in 
multiplexed sets. These tags are released during amplification via 
TaqMan cleavage and subsequently separated by capillary 
electrophoresis. The electrophoretic pattern is "decoded" to yield a 
genotype. Initially, 20 c-Tags will be used to provide 10-plex genotyping 
capability during each capillary separation. The modular assay design 
allows a single genotyping multiplex to be applied to a large 
number of samples or, alternatively, parallel multiplex 
reactions can be done to assay many polymorphisms in a single sample. 
Multiplexed c-Tag genotyping data for the pharmacogenetics targets 
CYP2D6 and ApoE will be presented. 
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TI High-throughput genotyping method for glutathione S-transferase Tl and Ml 
gene deletions using TaqMan(R) probes. 

AB. . . glutathione-S-transferase theta and mu(GSTTl and GSTMl). This 
method utilizes the 5'-nuclease activity of Taq polymerase in conjunction 
with fluorogenic TaqMan(R) probes. In contrast to traditional 
allelic discrimination genotyping to detect single 
nucleotide polymorphisms, the current assay has been 
designed to detect gene deletion by utilizing custom-designed 
TaqMan probes in conjunction with an exogenous internal positive 
control probe. The TaqMan genotyping results were validated by a 
commonly used multiplex PGR technique. Screening of 71 unrelated 
individuals revealed gene deletion (null) genotype of 15.5% and 40.8% for 
GSTTl and GSTMl, respectively. This TaqMan genotyping method is 
rapid, reproducible, and highly sensitive and could be applied toward 
fully automated large-scale genotyping. 



